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Amendments to the Claims : 

1. (original) An apparatus for use with brake systems of a tow vehicle and a trailer towed by the 
tow vehicle, the apparatus comprising: 

a vacuum supply sensor coupled to sense a vacuum supply of the trailer brake system, 
and generating a vacuum supply level signal based on a pressure of the vacuum supply, 
an ambient pressure sensor generating an ambient pressure signal; and 
a controller coupled to the vacuum supply sensor and to the ambient pressure sensor, the 
controller generating a vacuum pump switch signal based on the vacuum supply level signal and 
the ambient pressure signal. 

2. (original) The apparatus of claim 1 further comprising: 

a vacuum pump coupled to the controller, and generating vacuum for the supply based 
on the vacuum pump switch signal. 

3. (original) The apparatus of claim 1 wherein the controller is programmed to determine a 
deactivation level for the vacuum pump switch signal. 

4. (original) The apparatus of claim 3 wherein the controller is further programmed to deactivate 
the vacuum pump switch signal from an activated state if the vacuum supply level signal 
represents a value that is equal to or greater than the deactivation level. 

5. (original) The apparatus of claim 3 wherein the controller is further programmed to determine 
the deactivation level by retrieving a value from its memory based on the ambient pressure 
signal, at least two different values for corresponding deactivation levels being stored in the 
memory. 



2 of 15 



PAGE 3/15 * RCVD AT 2/1012005 5:31 :38 PM [Eastern Standard Time] • SVR:USPT0-EFXRF-1/2 1 ON1S:8729306 * CSfl):4048l17777 * DURATION (mm-ss):0342 



Fsb-10-2005 05:39pm From- ALSTON AND BIRD 



40438)7777 



T-551 P. 004/015 F-321 



Appl.No.: 10/782,170 

Amdt dated 02/10/2005 

Reply to Office action of 12/14/2004 

6. (original) The apparatus of claim 3 wherein the controller is further programmed to determine 
the deactivation level by retrieving a value from memory based on a current elevation of the 
trailer brake system, at least two different values for corresponding deactivation levels being 
stored in the computer readable memory, the elevation of the apparatus and associated tow 
vehicle and trailer being determined from the ambient pressure signal. 

7. (original) The apparatus of claim 3 wherein the controller is further programmed to determine 
the deactivation level by performing a calculation based on the ambient pressure signal. 

8. (original) The apparatus of claim 7 wherein the calculation comprises an estimation of the 
current elevation of the trailer brake system based on the ambient pressure signal 

9. (original) The apparatus of claim 1 wherein the controller is programmed to determine an 
activation level for the vacuum pump switch signal. 

10. (original) The apparatus of claim 9 wherein the controller is programmed to activate the 
vacuum pump switch signal from a deactivated state if the vacuum supply level signal represents 
a value that is equal to or less than the activation level. 

11. (original) The apparatus of claim 9 wherein the controller is further programmed to 
determine the activation level by retrieving a value from its memory based on the ambient 
pressure signal, at least two different values for corresponding activation levels being stored in 
the memory. 

12. (original) The apparatus of claim 9 wherein the controller is further programmed to 
determine the activation level by retrieving a value from memory based on an elevation of the 
trailer brake system, the elevation being determined from the ambient pressure signaL 
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13. (original) The apparatus of claim 9 wherein the controller is further programmed to 
determine the activation level by performing a calculation based on the ambient pressure level 
signal. 

14. (original) The apparatus of claim 13 wherein the calculation comprises an estimation of the 
elevation of the trailer brake system based on the ambient pressure signal. 

15. (original) The apparatus of claim 1 wherein the vacuum supply sensor measures vacuum 
pressure relative to ambient air pressure, and the ambient pressure sensor measures absolute 
pressure. 

16. (original) The apparatus of claim 1 wherein the vacuum supply sensor and the ambient 
pressure sensor measure absolute pressure. 

17. (currently amended) An apparatus for use with brake systems of a tow vehicle and a trailer 
towed by the tow vehicle, the apparatus comprising: 

an absolute pressure sensor coupled to sense a vacuum supply of the trailer brake system, 
and generating an absolute vacuum supply level signal based on an absolute pressure of the 
vacuum supply, and 

a controller coupled to the absolute pressure sensor, and generating a vacuum pump 
switch signal based on the vacuum supply level signal and the ambioot pressure signal, the 
controller being programmed to activate the vacuum pump switch signal from a deactivated state 
when the vacuum supply signal level is less than or equal to a predetermined activation level, 
and further programmed to deactivate the vacuum pump switch signal from an activated state 
when the vacuum supply signal level is greater than or equal to a predetermined deactivation 
level. 
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18. (original) An apparatus for use with brake systems of a tow vehicle and a trailer towed by the 
tow vehicle, the apparatus comprising: 

a vacuum supply sensor coupled to sense a vacuum supply of the trailer brake system, 
and generating a vacuum supply level signal based on a pressure of the vacuum supply; 

a GPS receiver generating a location signal representing a location of the trailer brake 

system; 

a controller coupled to the vacuum supply sensor and to the GPS receiver, the controller 
generating a vacuum pump switch signal based on the vacuum supply level signal and the 
location signal. 

19. (original) The apparatus of claim 18 further comprising: 

a vacuum pump coupled to the controller, and generating vacuum for the supply based on 
the vacuum pump switch signal. 

20. (original) The apparatus of claim 18 wherein the controller is programmed to determine a 
deactivation level for the vacuum pump switch signal. 

21. The apparatus of claim 20 wherein the controller is further programmed to deactivate the 
vacuum pump switch signal from an activated state if the vacuum supply level signal represents 
a value that is equal to or greater than the deactivation level. 

22. (original) The apparatus of claim 20 wherein the controller is further programmed to 
determine the deactivation level by retrieving a value from its memory based on the location 
signal, at least two values being stored in the computer readable memory. 

23. (original) The apparatus of claim 20 wherein the controller is further programmed to 
determine the deactivation level by performing a calculation based on the location signal. 

24. (original) The apparatus of claim 18 wherein the controller is programmed to determine an 
activation level for the vacuum pump switch signal. 
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25. (original) The apparatus of claim 24 wherein the controller is programmed to activate the 
vacuum pump switch signal from a deactivated state if the vacuum supply level signal represents 
a value that is equal to or less than the activation level. 

26. (original) The apparatus of claim 24 wherein the controller is further programmed to 
determine the activation level by retrieving a value from its memory based on the location signal, 
at least two different values corresponding to respective activation levels being stored in the 
memory. 

27. (original) The apparatus of claim 24 wherein the controller is further programmed to 
determine the activation level by performing an arithmetic calculation based on the location 
signal. 

28. (original) The apparatus of claim 18 wherein the vacuum supply sensor measures vacuum 
pressure relative to ambient air pressure. 

29. (original) The apparatus of claim 18 wherein the vacuum supply sensor measures absolute 
pressure. 

30. (original) An apparatus for use with brake systems of a tow vehicle and a trailer towed by the 
tow vehicle, the apparatus comprising: 

a vacuum supply sensor coupled to sense a vacuum supply of the trailer brake system, 
and generating a vacuum supply level signal based on a pressure of the vacuum supply, 
an altimeter circuit generating an elevation signal; and 

a controller coupled to the vacuum supply sensor and to the altimeter circuit, the 
controller generating a vacuum pump switch signal based on the vacuum supply level signal and 
the elevation signal. 

31. (original) The apparatus of claim 30 further comprising: 
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a vacuum pump coupled to the controller, and generating vacuum for the supply based on 
the vacuum pump switch signal. 

32. (original) The apparatus of claim 30 wherein the controller is programmed to determine a 
deactivation level for the vacuum pump switch signal. 

33. (original) The apparatus of claim 32 wherein the controller is further programmed to 
deactivate the vacuum pump switch signal from an activated state if the vacuum supply level 
signal represents a value that is equal to or greater than the deactivation level. 

34. (original) The apparatus of claim 32 wherein the controller is further programmed to 
determine the deactivation level by retrieving a value from its memory based on the elevation 
signal, at least two different values for corresponding deactivation levels being stored in the 
memory. 

35. (original) The apparatus of claim 32 wherein the controller is further programmed to 
determine the deactivation level by performing a calculation based on the elevation signal. 

36. (original) The apparatus of claim 30 wherein the controller is programmed to determine an 
activation level for the vacuum pump switch signal. 

37. (original) The apparatus of claim 36 wherein the controller is programmed to activate the 
vacuum pump switch signal from a deactivated state if the vacuum supply level signal represents 
a value that is equal to or less than the activation level. 

38. (original) The apparatus of claim 36 wherein the controller is further programmed to 
determine the activation level by retrieving a value from its memory based on the elevation 
signal, at least two different values for corresponding activation levels being stored in the 
memory. 
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39. (original) The apparatus of claim 36 wherein the controller is further programmed to 
determine the activation level by performing a calculation based on the elevation signal. 

40. (original) The apparatus of claim 30 wherein the vacuum supply sensor measures vacuum 
pressure relative to ambient air pressure. 

41. (original) The apparatus of claim 30 wherein the vacuum supply sensor measures absolute 
pressure. 

42. (currently amended) An apparatus for use with brake systems of a tow vehicle and a trailer 
towed by the tow vehicle, the apparatus comprising: 

a vacuum supply sensor coupled to sense a vacuum supply of the trailer brake system, 
and generating a vacuum supply level signal based on a pressure of the vacuum supply, 

at least one switch having at least two different positions and configured to supply a 
deactivation level selection; 

a controller coupled to the vacuum supply sensor and to the switch, the controller 
generating a vacuum pump switch signal based on the vacuum supply level signal and the 
ambient pressure signal, the controller being programmed to retrieve a deactivation level from 
its memory based on a position of the switch, and further programmed to deactivate the vacuum 
pump switch signal from an activated state when the vacuum supply signal level is greater than 
or equal to the deactivation level retrieved from the memory. 

43. (original) An apparatus for use with driver-operated brake systems of a tow vehicle and a 
trailer towed by the tow vehicle, the apparatus comprising: 

a vacuum supply sensor coupled to sense a vacuum supply of the trailer brake system 
used to generate a vacuum control signal based on a brake fluid control signal generated by 
operation of the tow vehicle brake system by the driver, the vacuum supply sensor generating a 
vacuum supply level signal based on a pressure of the vacuum supply; 

an ambient pressure sensor generating an ambient pressure signal; 
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a controller coupled to the vacuum sensor and to the ambient pressure sensor, the 
controller generating a vacuum pump switch signal based on the vacuum supply level signal and 
the ambient pressure signal; and 

a vacuum pump coupled to the controller, and generating vacuum for the supply based on 
the vacuum pump switch signal. 

44. (original) The apparatus of claim 43, further comprising: 

a control valve coupled to receive the brake fluid control signal and coupled to the trailer 
brake system, the control valve using the vacuum supply to generate the brake fluid control 
signal based on operation of the tow vehicle brake system. 

45. (cancelled) 

46. (currently amended) A method comprising the steps of: 

a) sensing a pressure level of a vacuum suddIv: 

b) sensing a pressure level of ambient air- 
es) determining at least one of an a ctivation level and a deactivation level based on 

the sensed a mhiVnt xjr pressure; 

d) comparing the sensed pressure l e vel of the vacuum snnnly with the activation 
level and/or the deactivation level; 

e) geaeratinp a vacuum pump switch stern a l based on the comparison in said step (d\ 
The method of claim 15 further comprising: 

f) sensing a brake fluid signal used to operate a brake system of a vehicle towing a trailer; 

and 

g) generating a vacuum control signal with the vacuum supply to operate a trailer brake 
system, based on the brake fluid signal sensed in said step (f). 

47. (cancelled) 

48. (cancelled) 
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49. (cancelled) 

50. (cancelled) 

51. (cancelled) 

52. (original) A method comprising the steps of: 

a) sensing a pressure level of a vacuum supply; 

b) determining an elevation of a trailer brake system; 

c) determining at least one of an activation level and a deactivation level based on the 
elevation determined in step (b); 

d) comparing die sensed pressure level of the vacuum supply with the activation level 
and/or the deactivation level; and 

e) generating a vacuum pump switch signal based on the comparison in said step (d). 

53. (original) The method of claim 52 further comprising: 

f) sensing a brake fluid signal used to operate a brake system of a vehicle towing a trailer, 

and 

g) generating a vacuum control signal with the vacuum supply to operate a trailer brake 
system, based on the brake fluid signal sensed in said step (f). 



54. (original) The method of claim 52 wherein the pressure of a vacuum supply is sensed in step 
(a) using a vacuum supply sensor, 

55. (original) The metbod of claim 52 wherein the elevation is determined in step (b) usmg a GPS 
receiver, * 

56. (original) The method of claim 52 wherein the elevation is determined in step (b) using an 
altimeter circuit. 
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57. (original) The method of claim 52 wherein the elevation is determined in step (b) based on an 
ambient pressure reading. 

58. (original) The method of claim 52 wherein the at least one of an activation level and a 
deactivation level is determined in step (c) using a controller. 

5S>. (original) The method of claim 52 wherein the sensed pressure level of the vacuum supply is 
compared to the activation level and/or the deactivation level in step (d) using a controller. 

60. (original) The method of claim 52 wherein the vacuum pump switch signal is generated in 
step (e) using a controller. 
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